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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a layout structure of a 
semiconductor storage device whose element area is reduced, by 
using a trench element separation technique and such a newest 
process technique as stacked via structure, to obtain a metal wiring 
layer structure of three layers or more. 

SOLUTION: In a P-well region and an N-well region in which an ett^ ":; 

inverter, constituting a SRAM cell (static random access memory), yf **** Sr : y ■ 



is formed, the P-well region is divided into two sections and they 
are placed on both sides of the N-well region, and boundary lines 
BL1 and BL2 are so formed as to run in parallel with bit lines 
BU/BL. By employing such a layout as above/diffusion layers ND1 
and ND2 in the P-well region are provided with a simple form with 
no bent part, and a cell area is reduced. 
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SlOPf-^iMOS h^>-^;**££r^ti>ill<£> 
*^lMO Sh7 ^v>* * fc SrS^, HUES* 1 y/< 

tuEJg 2 ©-r >v<-* y-*#»tts*u 

S2W^ H»fcKW ^«tt**t, ffiEy-Kttfc 

ittlBff 1. $2, i3M!4WNft*/WgMOS h 
£ffrE^l&U^2<DP^*;l^MOS h 

milB^l, $2, »3&tf»4 0N^**yujgMO 

X*m2<DP ft^^MO Sh7 yi?x.?&B&£1n'fc 
NV^m&bvmftmkWiTlzKZJ: 5«Rfi?Six'C 

ttlB*10Pi>3L/u««fcil(HB*l, g3(?}Nft^ 
^MOSh7^^«^tl, HUlSm2cDPr>ai/U 
flS«fclli9EJR2 % |4ONft^M0Sh7^ 

*#«j«$ixTv*5 i sr#»£i-s»#gi i EiSo* 
^#Et£i£B«> 

^^y- Md/sv^ixsmi ©*8fi^y zi^mmm 

b, S9E*10>N?-* ^MOS h7^^^y- 
h£ffrESI10P^*/i^MOS 

h i i^fflv^ hhzm 2 y = >smm * 

km six, 

Nft^MOS h7^^^y- h^iiSESff 2<D 
Pft^iMOS F7^^<7)y- h V^ix 

5^4 <D&&Mi i/ya vgaifcJi £ a**?*? i-ias £ ix, 
b-tzn&m. 3 Etto¥*ffcE«&fip 

[111**4] tUnm 1, »2, !3Ml4WNft^ 



•SPBB^Pl 0-178110 

/uiMOS h7 v^^i:milsmi5.^2cop^^^ 
/L^MOS h7^^^MH^y^ • KW> 

ix-cv^a t -r*»*3t 1 ism 3 ov^rtu^iw 

Ett<0¥*<*E«3S«. 

[it** 5] mcjK2o#«Avy a^eikJi&mieff 

«ria» i o#g£ v y = vifii»s b itfiESg 4 o^sssv 
y = ^ia«gj§£ r±«HB!7- K^ft k** ^ -c— Basil: k 

^J:5^gaB$tb-CV>Sw^S:if#ai:fSIS**3|B 
«<D¥»*E«S«. 

^ti(El3 0N^^MOS Yyl/V*Zb\$^ 

aftia»2 0N^-v*^MOS h9>^**£lllrE»4 
ONf+^/WgMOS b7>^**iW\ HUBB^2(75P 

-rsnt^s 3 5 <Dv^-r*tdM^tB*o^8nwats 

[If** 7] HuE»l. »3©Nft^MOS h7 
>^;*^&tftiuE3ll OP^^H^MOS h7^ 
(MfB^2 N S4WNft^HMOS h7^ 

icifig * ixt V * S r £ £r#8fc 1" S If ** 1 7bm 6 E« 

[W#B8] fMBftl* »2^bTy hiHi:> ME* 1 . 
$2WPft^MOS h7^^^y-^l-M 
$ ixfcSMHiR t^!2 JB&jRSatflJI 4 ix, 

7 >- * 60 y s *b*:Stti» * jb 3 m&m 
ummxm&zirix^zzk&Vfmkirzm&msTbm 

[ft** 9] 8JlBS3<DN^-Y*/^»MOS h7^ 

*<Dy- h fcfflv^fcixs* 1 o^jfSifiv y a ^ga^g 

h £ hSIB^ 1 Pft*^8MO SI 7 ^ ^>y- 

Hi:^jivNe>ix5»2 o^igfivy a >iais® t 
iziaB^tix 

B«iia^4 0N^-^*/^Mos h7^^toy- ht- 

fflv>fctu5!B3<D*3IS*ixy =^Ej*»i:, bu1B^2co 
NftWMOS h7^^^»y- hi:milB^2 0 

5^4 co#jg^ s > y a >-ia^^ ^ ^^tTi-ias ^ *u 

WB17-KI»3&S|K1, »2 0&JREj»JiJ-»«urJg* 
Six, 

WES ^ia«8S i: BUE» 3 co0*SS V 

y =3>iaj»st fi»KLr?Bdc$ixT*5?>, ^^ia^® 

^y^^h^lt, h9E»i, m20^ga^tc 
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»ftS*JHMHKU miBJBl, tB2^iry mfe^U 
[ffjfcJgi l ] ^lONft^MOS h7^^ 

tiiaSlMI 2(DNft^MOS h7^^t 
fJlEMK $2, S3Wl4(DPf^^MOS h 
7 Vv^^co^rft^xoy — * • Ku-f ^oiBB*l"]* J 

mf&£fttzpv^s\sm®tmumi. 12, jB3&tfss 

4<7)P^-y*/Wf2MO S h^V^:**^J&£;rXf::N£ 

[0001] 

L, 3#{::CMO StftJ$<DS R AM (static random acce 
ss memory) t/K^u-i'r ^ hiuHt^i^tfo^o 
[0 0 0 2] 

[«*Ogf] CMOSMOSRAMIt MlCC 

1 6ll^Jixf: 1 JK— h^^yt/u (SRAMir 

[0 0 0 3] Pft^/^MOS h7^^PlX^ 
Nft^iMOSh7^^Nlt, ^tflHlg&Sr^ 
LfcBl l\Z.&tfZ>'(>*—9 I N2a*tf*j££*U P^ 
t^/^MOS h7^^P2WNft^MO 
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S h7y^^N2-C-f^^ I N ltmfiZZtix^^ 
60 roj;?^ >fy/<-^lNi&t;iN2ii > Affl 

I N 1 ottf*«B^-2fctM ^ I N 2 oAjfiMmi* 
h7^7ry-F h7^^N3^Ltt*7 hi* 

/<-^I'N2(OB**ftt, h7^77^-M^7y 

$ h7^^N3WN40y- htt9— KiSlW 

[0004] r <£> «fc 5 6 h7y^^^*yt;Hi, 
^liiai 0&OT§ll h-C 

titz 1 m n <D&mmmm 1 £-^ti>Ttfe£^ u bi 1 1 n 
s e>ic^o±®»c^ sttfc 2 Tig 3 jb g o&KiBiKi/i 

2, 3Sr^tf±*6Sr^Lrv^6 0 Hi oat^Hl l"Cffl 

v>^tir^?>3y^^ h^y^T*— s\s<pm%rnm 1 2 

ftlEMi^eWHi 2 (b) I:, Biit?ffl 

v^axa&jRgsiSg 2. 3 cotE-i-ttia 1 2 u) 

*x5 J: 9 -?&5o 

[0 0 0 5] 01 "ifc*Sixfc7--KI»WL^TfTfc, 
iiOl^^titPft^HMOS hy^itxfP 1 
RtfP 2&^jai-*N9^/i'fla«i:, Nft*^*MO 
S h7^^Nl-N4?rMt5P^^ffi«^ 
*IMftBL.l 1 ^^MiBL 1 l\zW-n 

^iA-A^iW, h7^^Pl^-M^ 

50 Sftfc*»*i/y a^eauBPL 1 1 fc, h7^^ 
p 2 <7>y- h ^«tt*jxfc*is*^ y = p l 1 

[0 0 0 6] j»A-A<OT»M\ b?>&*f 

Nl»t5N3ti««tt»lDRll^ 
^N2^N4^ntt»iDR 1 2 fc# % !7 — K 
j»W L iciESS-f S y tt l-ft^?et* l-SBS £ tvt v * 5 C 

[0 0 0 7] Hi od^«f>MJ:5l^ ccaWT? 
h-ett, &tibMGNVbv— b'mwLk&&m&MM3 
\z*.*>J&&£in. b'&B LRXf/B L2s&JRISI§tJI 

y =1 vEjgue PLii. pli2^ &m%mm 1 
$^-cvn^ 0 ^fc, *j£fivy a^iasuiPL 1 1, p 

L 1 2-efl|^^tx^!7- KlRWLttStt^y t;wa 
»ifij»GNDSrtry MlBLS^/BLtWl: 

1 0RT/I21 1 1 (c^^ix^u-rr r> hfi, y 3 

plik p l 1 2 Kt/^MiBiRJi 1 S.^ 2 -c 
so ffij&i-zz t t>*rte-efc*o 
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[0008] :oJ:54MoW7!?Mi, zfu-t* 

(a i) &m®mm<ommtimte^L2m*-e-eh 

So 

(a 2) ^Jlga^60&/hilS*I^*/hKll^tfS* 

(a 3) t&mmxte£>&£hi/}) =*>ummk&mmmm 
i ^iPitfe?) = ^^ h*-^t, &mmmm i 

#ftv^?ici-5 0 ^^^^ hfr-wmmK 

(a 4) Pf t^MOS h7^^i:Nf 

tts-<-C*L<*:#-< GHMffiF) 
[0 0 0 9]' H±o i 5 4*#*»fctM^*8fc . 

[0 0 10] Uft»U ae^o^o-fe^fttffoiS^^J: 
[0011] Jfe1\ 4fc33S1*0W&flf (CMP) OH/8 

(bl) &JK£jRJf«r3Ji. 4 JB*"C*AD$ii:r * 
@£ D LiMKTSrffl < ^ t #ft v\ 
(b2) ^JUiaiSJioft/hiSiHR^^wBjoKffS^ 

MU'/9 = vJ§£:*i£ft<fto*: 0 
(c2) ^-yi/^3^^hS«W$^ 

[0 0 12] £ <bl£. *^-»f«SrtT5fi8^ LOCOS 
ftd^H/yfMffi (ST I) (cii^LfcwirtrJ: 

(cl) P^3i/uffl«tN^Jc/ufll«i:<7>»|||*W^ IS 
[0 0 13] ZL<T>& itezfwtX&ffi&mmi&Zt, 
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191 O&tfHl l^ShftJ:}ftW7|> Mi, si 
ftKBtfftSftTi^fcttSfcftv^ W*.tf* 
y^ylBgiPLl lR^PL12lt ^*Ve*XT^M 

^«Srurffl2^afeii»fticiaissixr*3?), *stfcft 

[0014] H 1 ORtfH 1 1 fc^&frfcW T £ h£* 

jo &#Lfct<z>£. hi 3atrigi 4ic^-r c 

7>^^N1-N4, Pl~P2<73ia@, SO^fa^ 

w^ttx hi oswi i <Dh<okmm-eioz>o *bs 

Att, Hi ORtfHl ll^$*x*: htttSS 
KNdltV^fiii/yayiPLl 1WPL1 2 

^JRIai^g2tc#^r1ll^Lrv^5^{wfo^, :w 
^JliaiiSS3^cJ:'9^ll^:LTv^s 0 clgohi3&u<hi 

4(:^^^t^7') hSciix^ Hi OROTl 2{^ 

20 [00151 013 &t*H 14WW7^hl: 

*3V^fc. h7^^Nl tN3, h7^^N2 

[0 0 16] 

ftsft^fftw^w»«j-*sift**fc9, *^®a^#v> 
[0017] *»MfiJbia*WJw«^-cft*^fcto 

[0018] 

fi, SlONf+*A*MOS h^.^^tll^P 
40 PftWMOSh7^^^ mflS^lO 

Sh7>^^^ H98Bfg2 0-r w<-^offl*«^l- 

/HMOS h 9 VS?* FTuiagllx JS 

50 3&0^4 0N^*^MOS hyy^x? kwi%d,%$ 
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tiny-* - Kw-<>^EB*rpjd«. nirre&i, jg2 N 
$ titz p «? ^ /mh« t m&m iwi2(DPft 

MOS h9 v^^d*JKfiS:Six^N^3i;u««i:<D*# 

[0019] ::-e, ttEP 9*/HR«wt, iu$2 

MOS h^^t^^^^iaaSiX^N^ai/UfflttOpftl 
WE*l^P!>3i/HH«JcgHB*l, $30Nft^ 

r^Mos^^^«^, atria»2op*3i^ 

««^hSE»2 > S4^Nf^*;i/MMOS h7>^ 
10 0 2 0) £fc, BUl5^3 0N^^^/U^MOS h7 

h i:{cfflv^tt<5!g2«>*j|g*vy a^EMS*** 

^^wy- McjH^fe;h,sss3 0>#jjgsvy s^em 

Jit. gSlB^2<7>N^^^/^MOS h7^^<7)^ 

— h<kgu|E^2(OP^--v^7U^MOS h7>^^^y 

- h £ fcfll v ><b *l£ "» 4 (75 V y =3 ^EMJf t # ¥■ 

EP-KMfrftffc+fc&JREMJiia:'** hSr^LT 
[0 0 2 1 ] WIB^I, »2, »3R(;S4(Z)N 

f-^MMOS h7^^^^^«rtBmis^2<op 

[0 0 2 2] fofclMi, S9tB^2o^j(gsvy 3^E» 
JliBaffi»3 0#lB*^y 3^Ei»ji4:tt«JlB!7 - KM 
*rfi]tc:»o-C-a:M±Jcafe-fi:j:5i-E«*^ litrES l 
o#JBfivy =^EMJBt89IBJB4 0*ie»vy =>E 
MSfcl«MB!7- KS^fS]l:^or-Sill:t^J; 5 

[0 0 2 3] huEMI (^Nft^fMOS h^^* 
^i:BiilB^3 0N^-v^^MOS hy^iSx* bte, 
mlism l P !>x;i««rtoH-wtt»li:»fiSJi, 
89KfK2©N^**/u?BMOS h7^^^fcfifHa»4 
(DNft^^fMOS h^v*** HftlS^20P 

[0 0 2 4] B<HE*1, S3ONf"t*^M0 

S h7^i?X*&Xfwi&mi ©Pft*/H8MOS h7 
>^**t, frlfS^ 2 x fU^N^^A^MOS h7 
^**&tffifJEill OPft^fMOS F7>^ 
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[0 0 2 5] SfiE^l x S2(7)^y gftlBH 1 , 

^2WPft^^MOS h7V'^^(Dy-^l:^ 
$ttfc«jRMi^JB2Ji&JRIEMS"C«Sc*ix^ itjl5!7 
-KMittEWi* S2WNfir^MOSh7^ 

xffif&Ztixi* t\f\ 

[0 0 2 6] «B»30Nf^r*^MOS h^i^* 

8HEJglONft*/l*MOS h7^^oy- 
hfclitrE!fiUop^**A^MOS h7^^oy- 
h £ ^cffiv^ 6>"*iS* 2 o^fe^i/ y vEMB £ a*¥tT 

h{-fflv^^s^3o#if£svy ^ems 

h £ SuE* 2 <BP^** AMNIOS h7>V*?<DY— 

v t izm^btizm* <D&t£&i/ y =■ ^em/i t a^t? 

[cE»£*K HutBC7— KMMSi, &2 0&JSEMSK: 
ftJESg 3 y a >-EM/f fc lt»dt S tt 

[o o 2 7] taKJBi'. m2otr^ hMi-n*^**tak 
4Uii x ^2o-fe>-^r>'^^$ttr*5t). ^ 

#i&*P*fc:M\ fe/^rtOiUrK*l, M2 017— KM 

17— KM^^irU-CS^S-fe^Sr^U, HuE^U K 
jo 20^ hM&^LTiiSiESgi. «2co-fe^r^^ 

[0 0 2 8] _tE*M-CttV^-f*bt»l, S2^^ 

—ftmi* vmt(om<D h7^^i-N 

f -t^/HMOS h7^^^ffl^TV^^ p^-y 
[0 0 2 9] 

-<r^h^, i2i i &^ia 2 Ki^-i-. siiiw, 

ivyay* &SEMS1 *r^tfT»«r»U, El2{c 
*o±ffifc»jaSixfc&JHEM« 2 Rr/ 3 Sr^tpJn^^: 
^i"o H3 (a) C3*aE*», H l&tfE]2iC*pVN-t 

m^bxix^^-t^%Lft'&. h&w<<T i % 

2«r^b, El 3 (b) oE^fittRJi, irtSAfV** 
AMEMJIl. (213 (c ) *>E*H:**EMJI 2 , 

3 ^^tt^e^^-fo 

50 [0 0 3 0] ffll<D£o\£, Hl^Pfir^MOS 
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h7^^P IMP 23W»jat4*ufcN">*7HR«3ft« 

n i arj^N 3 t>mi& ztitip swmhwe tNf-t 

[0 0 3 1 ] !7-Kj»WL^»«*H5l7-Kj|»h9> 
$*UfcJ:5l^ ^M|iBLW/BLtt4iHMl2 

-e^*vmsu^tc^$nrv>s 0 ««»vdd«\ try 

h&B L&tf/B LOffl<35^*iR5^JgBaj»S 2 J: D 

try billi-¥tT{cffM£;ft/ti^ ^-k«wlh t* 

y h»BLftt^/BLic:iK3ti-»*rtlfcA«|BJ»Ji3-e 

2*o&«KiiJi3r«jS£ftT^s. p^/u 

^7 2i&^W^ h?*f Tragic**), 

ftfc&JSIBj&B 3 frh p i>*/HH«rt©ia;»B*-e*ft 
[oo3 2i hi o&T/Eii i. xfiia i 3&t«ai 4 

x;uSiS^MiBLll, BL12^ try hj»B 
Lat^/BLirESSi-Si^i-jfeo-Cv^o ^*uU:*t 
U »10*llSO««IC*5ltSK7!? Mi* N^/w 
««fcP*^MH«^*jM»BLl, BL2^ try h 

^Pli:Nf-yMMOSh7y^^Nl^ h7 
^77^- b h7>^^^)Nf-t^^MOS h7 

^N3t ^tTi-tts-rs «t 9 web*-* zt&x 

#5 0 h7^^NlRW3^M*h 
fcP*^/HS«rtON^fe#JiND 1 h7^^ 

ftrf try MRBL-Rt^/BLt^ff^DSjBtt 

[0 0 3 3] Se>|C % h7>^^ 
Pit h7^^Nl 

h7^7ry-hh7^^N3t, h7^^ 
P 2 h7>"^^^N2^?>^Sfdl^C0>t'>'x^ — 
h7^7ry-hh7^^N4i^ SRAMt 

2SE»»Ki-«EK»c*sv^-C, h^^^Pl, P2, 



(6) $£fP!^l 0-178110 

[0 0 3 4]*t h7^^Nl&t/Pl^#M 
i/}) a^lBISUI P L 1 h7^^N4^M^y 
^ ^SSiSS® P L 2^17- KaWLtC^PfT^— iEiBJl^ 

kbu h 7 ^ ^ ^ n 3 st; p 2 ©#8f B v y 
^^um^PL 2t h5^^N2^8svy = v 
iaa^p l 4 i &i7- k»w l ^^tri--i:«S-bi-iaB 

pl i~p L4 ^naii2W3^irfftfo^ 
teifcgND iwnd 2(i:ni:gxt5 «fc ?icgas£ 

[0035] tr^-e* :owr ^ h-etiia 1 
ftfcJ:5t-* loo P t n !? toffl 

[0036] gi^Miia^i -fe/ua 

\Z£Z WfT £ b-CJi, t>U«)«*rtl (x^f^) O^ . 

gp-fetfy hiUSB L&t>VB LCOS^^^UTtl 
StfWKSv^ d*U-J:tK ir/uOx^ftOt^y^ffllc* 
^iUBBSix, try hHBLS.TJ?/BL^JK$^S 

30 [0 0 3 7] SkK. -fe^HBttASy^rtJJ: D*B»WtCx 

5t/H»*>t5« ^ot, *Jll6o««fcJ:tu« 
[0 0 3 8] MS I c-efi^^y-fc^J:{-4Si 

tf* J^ToS^t-J: 0-fc/uSfcDOtry hi^B LR^/ 

)& J Sf8^/^ Xi^oTtTy MSB /BLClI 
Ktt«sSr38££-fr5o *3llfioJg»-C»4, try h» 
BL, /B LOKiiSrii-fLTfc'y hiBL, /BLC 

5Pff^^X7^ v^tTtcEBi-^w trro* 
»f^«rKJhi-6^i* s "C#«. tTyMftBL. / 

BLM&mmi&mzxmi&zirix&o. **v-t/i-±z 

^5MiaHi4tM^^7^>^Wl:, & 

so mmmm 3 ^w^mgnd^ 17- k»wl^??«e 
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[o o3 9] *wn<»w>2<Dmm<owM\^&%*mvf& 
femmvisotTV [§i4&u ; [§i5{c^$ixScfc ?r 

ffl^<b;ftT^5i2^£[2]6 (a) - (c) (r^ 

"To 

[0040] *%M(Dtem\±, -biE^i (Dmmmmt 
tt^t its &nga«iUi 3 -e^/& £ tifc ? - k«Sw l a> <b 

[0041] mnmvMtmtimGNDfr?- mwl 

S.t^BL^^tT^^^ii:^r.i:"C, t/u^ffiUli 
SK-feA'-ofcRjSI-a - ktfX$Z> 0 

%^kt>^mx*>z> 0 • 

[0 0 4 2] ^B^^^SO^CO^ftglCt^if 

^ffcistsigso wt? hco^t, ej 7—121 9 ^^Mv^ 30 

^3-C^|jS^tufc2^:<Z)y- KlgWL 1 , 2^|3: ( tb 
&*blc h7>^**N3<Dy— h7^^^N 

4(7>y-h^7&^^Hm^^!7-Kil|WLl, 2 
m.ZtlX^^Z&mBM'tZo 10<t^:i7-KlWL. 

1, 2$r2^H2;ttfcr fclcfc 19, l o<oi?/M^-e&:fc L 

BLtlfy hiH/BL^IClO-fo^^^T^^^^ 40 

C7- K/HWL 1 ROTL 2 it^- ir/u^il^L 
i tK- h>^ey k L-ciW£-££ 0 

^dbLBftr^2^- h^y , 

[0 0 4 3] Ji^L^^O^®^, VN-ftU^-^J-Cfe 
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